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$G$ $Cl(G)$ $G$ $Irr(G)$ $G$
$cl(G)$ $:=$ $\{|C| ; C\in Cl(c)\}$
$cd(G)$ $:=$ $\{\chi(1) ; \chi\in Irr(c)\}$
$cd(G)$






12 $(\mathrm{I}\mathrm{t}\mathrm{o}[3])G$ $cl(G)=\{1, m\}(m\geq 1)$ $P$
$G=P\cross A$ $P$ Sylow P- P’-
$m$ $P$
$cl(G)=\{1, m\}(m\geq 1)$ P-
$cl(G)=\{1,p^{n}\}(1\leq n\leq 3)$ P- isoclinism $\circ$ isoclin-
ism $cl(G)=$
$\{1, m\}(m\geq 1)$ Mann, $\mathrm{v}_{\mathrm{e}\mathrm{r}\mathrm{a}\Gamma}\mathrm{d}\mathrm{i}[4]$
$\bullet$ $G/Z(G)$ exponent $p$
$\bullet z_{2}(G)=c_{c(())}DG$




2.1 $G$ $H$ $(\varphi_{1}, \varphi_{2})$ $G$ $H$ i8OC iSm
(1) $\varphi_{1}$ $G/Z(G)$ $H/Z(H)$













$\bullet G\simeq H\Rightarrow G\sim H$
$\bullet$ $G$ $\Rightarrow G\sim 1$
$\bullet$ $G\sim H\Rightarrow cl(G)=cl(H),$ $cd(G)=cd(G)$
isoclinism $cl(G)=\{1,p^{n}\}(n\geq 1)$
22isoclinism $\Phi$ $\Phi$ stem
23 $G$ ’ stem $Z(G)\leq D(G)$
$W_{n}:=$ { $cl(c)=\{1,p^{n}\}$ stem $p-$ }
141
33.1 ([2]) $G\in W_{1}\Leftrightarrow G$ extraspesial $p-$
3.2 ([2]) $G\in W_{2}$
$\Rightarrow G$ :
(1)
$G\sim H=\langle a1,$ $a2,$ $a3,$ $b12,$ $b13,$ $b_{2}3$ ; $[a_{i}, a_{j}]=b_{ij}$ ,
$a_{i}^{p}=a^{p}=3b_{i}^{\mathrm{P}}=1j(1\leq i<j\leq 3)\rangle$
(2) $[G, x]=D(G)=Z(G)$ for every $x\in G-D(G)$ $|D(G)|=p2$
(3) $P$





$G\sim H=\langle a1,$ $a2,$ $a3,$ $a4,$ $b12,$ $b_{1}3,$ $b14,$ $b23,$ $b24,$ $b_{3}4$ ; $[a_{i}, a_{j}]=b_{ij}$ ,
$a_{i}^{p}=a^{p}=b_{i}^{p}4j=1(1\leq i<j\leq 4)\rangle$
(2)
$G\sim H=\langle a_{1},$ $a_{2},$ $a_{3},$ $a4,$ $b_{12},$ $b13,$ $b14,$ $b23,$ $b24$ ; $[a_{i}, a_{j}]=bij,$ $[a_{1}, a_{4}]=b14$ ,




$G\sim H=\langle a_{1},$ $a_{2},$ $a_{3},$ $a_{4},$ $b1,$ $b2,$ $b3,$ $b4$ ;, $[a_{1}, a_{2}]=[a_{3}, a_{4}]^{\mathit{9}}=b1$ ,
$[a_{1}, a_{3}]=[a_{2}, a4]=b_{2}$ ,





$G\sim H=\langle a_{1},$ $a_{2},$ $a_{3},$ $a_{4,1}b,$ $b2,$ $b3,$ $b_{4}$ ; $[a_{1}, a_{2}]=b_{1},$ $[a_{1}, a_{3}]=[a_{2}, a_{4}]=b_{2}$ ,
$[a_{1}, a_{4}]=b_{3},$ $[a_{2}, a_{3}]=b_{4},$ $[a_{3}, a_{4}]=b_{1}b_{2}$ ,
$a_{i}^{2}=b_{i}^{2}=1(i=1,2,3,4)\rangle$
(5) $[G, x]=D(G)=Z(G)$ for every $x\in G-D(G)$ and $|D(G)|=p^{3}$
4
4.1
$[G, x]=D(G)=Z(G)$ for every $x\in G-D(G)$
$P=\{$ ; $a,$ $b,$ $c\in GF(p^{n})\}\in Syl_{p}(sL(3,p^{n}))$
$W_{n}$ $Z\wedge<Z(P)$ $P/Z$
$|Z(P)$ : $Z|=p^{m}$ $P/Z$ $W_{m}$
isoclinism $W_{n}$
4.2 $\mathrm{V}\mathrm{e}\mathrm{r}\mathrm{a}\mathrm{r}\mathrm{d}\mathrm{i}[4]$ $cl(G)=\{1,p^{n}\}(n\geq 1)$ $D(G)$
nilpotency class 3
4.3 (Verardi [4]) $P$ $n\in N$ nilpotency class 3
W
$n=1$ 32(3) nilpotency class 3
[1] P. Hall, The classification of prime-power groups, J. Reine Angew. Math. 182 (1940)
130-141.
[2] K. Ishikawa, Finite $p$-groups up to isoclinism, which have only two conjugacy lengths,
J. Algebra 220 (1999), 333-345.
143
[3] N. Ito, On finite groups with given conjugate types I, Nagoya Math. J. 8 (1953),
17-28.
[4] L.Verardi, On groups whose noncentral elements have the same finite number of
conjugates, Boll. Unione Mat. Italia. (7), $2\mathrm{A}$ (1988), 391-400.
144
